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#02 0 0 3 -0 9 4 8 8 1 ^-i^ : 1/ 

-e^^it^:^3icffim<7)m5t:^'^o 

[»^]®5] (3-11 Kn^vT;V:!&/J^- h) (3-liKn 

[it^]^ 6 1 )^^^^RjB-^^r ZyJV^t j:.^^ -r T V ;v 3 

>•^f ^ A A ^^^i-;i>^jS-e^>2>it^:^ 1 nm 5 ov^-rtL;6-tc|am<^^it:;^feo 

o 
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^-v^: 2/ 



(Ralstonia) m^^-C^^m^^mi 2 tcfam<^^3t:^^o 

[^^^ 14] y;!/;:^ h zir (Ralstonia) Jl>6*y b - T • h n 
yy (Ralstonia eutropha) -C^^W^:^ 1 3 tcfSmo^it:^v*o 

IW^:^ 1 5 ] 7;^;^ > • Jt.- h n "7 r (Ralstonia eutropha) 
)VXY^r ■ :^-YuyT (Ralstonia eutropha) ATCCm99t^^:hm^TM 1 4 

[0 0 0 1] 

[l§^<^)Jl^a^«^9-»] 

A (Tv;vCoA) ^KmWiP^x-n^^^x^^^:^'r)i^i>^(:>M^^t^m^— 

[0 0 0 2] 
[0 0 0 3] 

V^^ (FEMS Microbiol. Lett., 1995, 128, 219-228) o ^(O^X^i^^) (3- 
H KP^i^T'-^V- h) (mT. PHB i:lil&fB-r'&«rt36«*^o ) . (3- 
H KDc^v/'fW'- h) (JIJJIT. PHVi:iii&fe-t'&c:i:;6«^^o ) . ^a^U (3- 
fc h- c o - 3 -t Kn^v/s'l/ix- h) (JiJlT^ PHB-c 

Knx^^fz^tis-hm%m^iimhfi (#i§BS57-150393-^<2r#. f|f^HS59-22 
0192^i2r^. #MBg63-226291-^l2r^, #MBB63-269989-^<2r#) « L;&^L^^i^ 
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^-i^ : 3/ 



o^m^m-citm^mi^f^iz p h a ^mm-r^fztbK^(D^mn.it^ < . ttzm 

[0 0 0 4] 
[0 0 0 5] 

t p H a ■^^m.-t'^m.mi % ^m^m.^ ^ t ii^^km^^m h:^Hzfj:<,x^fz 

^t^^h. PHB^ PHV. PUB- c o-FHYii}.n<DFHA^<Dm^m^i> 

-269989-^<2ril^ #^BS64-48821-^^^. fRFii^l-156320-i-^^. #§§¥1-22278 

8-^<2r#. i^pg¥5-93049^<&i^) o 
[0 0 0 6] 

fzibK'Z^-r L ^> P H A «rf^ i9 ffi-^^ *3 lt-e(± < . $ P H A <D/t U 

- ^? ^-f i:: n u -7- ^ vl ^) 0 > t /islfr l^: ^ V "^-^^tc^v^T ^) 
'Z^-fLi>mm<om^it<Oi^M^j:^^V'^-^^M'X^^mXit^j:\^^ (FEMS Micro 
biol. Rev., 1992, 103. 207-214) o $ ICJ^HlX^iCisv^-C 'b##<^'fb'^%^ 

^is'^^^mmwx 'omm<DFiiA^M^mirfzibK^ ^<D^^m<Dm±Ki>i:mm 

[0 0 0 7] 

t Kn:^'>T;V:^7yj:^- h v>i5^— If (PHAS) <J5it<sT-;&^^^g|$tL. 
li¥7-265065-^<2r^> #ia¥l0-108682-i-^^. #^2001-516574-f-<2r#) o 
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^-v: 4/ 



[0 0 0 8] 

^ h Km^^m.^^ms^i^ ^-t-ePHAs (oi^m^mmm i>x-^^x^K 

tt^tJ^^5rfflV^3^\/^PHB<^-f Vlfho (in vitro) fi-^:^?*^"^^^ ^ 
tt. *^g-eiti^J^'5; P H B ^ ^ i 9 55: o (Proc. Nat 1 . Acad. Sc i . 

, 1995, 92, 6279-6283^ Int. Symp. Bacterial. Polyhydroxyalkanoates, 1996 
, 28-35^ Eur. J. Biochem., 1994, 226, 71-80^ Appl. Microbiol. Biotechnol 
., 1998, 49, 258-266. Macromolecules, 2000, 33, 229-231) o 
[0 0 0 9] 

^<D^. TllB&s^(DP-H.Ai>m^<D^>}^Yu (in vitro) M-^-li^X-^m 

(Biomacromolecules, 2000, 1, 433-439. Appl. Microbiol. Biotechnol., 200 
1, 56, 131-136. Macromolecules, 2001, 34, 6889-6894) o ^i(D■^^'C^tyi^'^ 

[0 0 10] 

u;&-L> ^>}^Yu (in vitro) m^iDmxiiKmm§tmMi>^mibx^mx$> 

^nwmx^:h=ij^y'*f^AA (Co A) O-^^^-J^y^f-^V-e^^Tv^VC o A«r 
C oA(0^^^:^7-}i^<Dm.Witi.xi±. m.^-^^(0^t^^^^:^m^f^x\^^:h (J. 

Am. Chem. Soc, 1953, 75, 2520. J. Biol. Chem., 1985, 260, 13181) o L 

;&^t. :ifih<D^t^^^mtm.LxEBMiim^iS:<s mKB<ofzibKiim^^^ 

V>o tfzmMRJB^M^^-^zC o A(D^:tJ^:^r-}\^<D^^-l3}kii^^ (Appl. Micr 
obiol. Biotechnol., 1994, 40, 699-709) ^fLh(DmMKB^Xiii^<Dm 

[0 0 11] 

:i<DX^KCo A^^Ji^T-;v^ffi^tJMt::b/iJ^^l^{il^^<t:'^t^<^^^ 
m^Mi^Ut^XmmX^^o ^(DtHbC o A-^:tJ^:^T)\^(D^^M.^Uit>X{}^-M 
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[0 0 12] 

^vehn (in vitro) m-^^'m-^H. mm<7)&MtLXCoA^:tJ^ 
[0 0 13] 



[0 0 14] 

tJ&oT. ^>lf>n (in vitro) m^:fj^Xit^l<DC o Alimm.^.<^ttK 
3^i6T©<. ^y\£Yu (in vitro) M^limxWmVtzP nA<0^ Y ii^S 
[0 0 15] 

>^ir:h^^i>^j:^ftX\^^:h (FEMS Microbiology Letters, 1998. 16 

8, 319-324 {wm^:$cmi) ) o ^fLiim^mmKmm^KMmtr-^^)i^c o 

Az^>^d^-^tATFi:^^^'t^^txm^BLmm^MmLX<^CoA^ 
T-t^;vC o Alc^^U $iblc-/nt?;a-::i;i/C o A h7:^;^7a:^--fe*i: 3 - 
t Kni|r->r^V~ h^>^#$-^;S.i^r-m'^^m<^»«i:55r*3-li Kn^v 

y^^- c o A=^#;2>^<^T^-i>o L>6-Li<7):^-^'e{i*f»^BS^^#=^3 

[0 0 16] 



['fbi] 



CoA^;r^:^-x/^ (Ti/yvCoA) 



PHA 
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6/ 



10 0 17] 

{wmwe:m 1 1 

FEMS Microbiology Letters, 1998 ^, 168^, 319-324M 
[0 0 18] 

mM-m(Dnmm (coa) xnm^Kmitx-^^ijm^mm-r^^tK$>^o 

[0 0 19] 

=^M^-r^< s 5tm'a-t/^^'bPHAtiM^i-^m^<7)^b'^t>l^-::?v>Tif7tic^ 
[0 0 2 0] 
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^-v: 7/ 



4. b Kn^vT;V557/J:.- h:d^jKi; (3 -li Ko^->T;v:*/-3:— h) "t? 
*^Hlf:^3<7)^^:^iSo 

5. 'i^''; (3-li Kn + vT;V:^y h) (3 - 1: Kn^i/^-f-lx- h 

) ■e*^fl5r:^4oMat:^rfeo 

7. TV ^ j^;^ 7^;V7&^^ ;f 7 ^ - ;v j^;??. t- ;v-eab ^ llr:® 6 <^M3i::^'^o 

9. Kn^vT;^:^/ j:-- h^:e--7i^;Vi;^T-;V56^'3 -t. Kn^vT;v*y 

10. 3 Kn^e/T;v*y h^:^"7 j^^;v^>^x;^i&*3 -t: Kn^^^v-/ 

1 (^mat^^^o 

13. Jj^'i; H Fn4E^v'T;V:*/ J^- h v>^~-lf;5^'^;V^ h-T (Ralstonia) 

14. h - T (Ralstonia) Jl:6«7;v;^ b • h n 7 r (Ralstonia 

eutropha) Xh^^^l ^(Dm.^'li^o 

1 5 . 7 Y^-T ' h n 7 T (Ralstonia eutropha) ify > — T • ^ 
- h n 7 T (Ralstonia eutropha) KKCYim^X^^M^ 1 4 c7)M3t:^^o 
[0 0 2 1] 
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#SI2 0 0 3 - 0 9 4 8 8 1 ^- v I 8/ 

[0 0 2 2] 

5i$:h,^Cli:;&«^^$tLTV^^.i?U t: Kn^vT;P55;yj^-h (PHA) 
^C:^76^ai5^;So -€-0@|g{i9 OaJ^JLJiTii^^^ttTV^;^ (FEMS Microbiol. Utt 
1995. 128. 219) o flJSItc C 2 m±<7)T;V^;HI=^^to ^ 

^(n>^\z\tz<o)i>X±.^ Ml-(iCl 0JlJJL±<^Siir;v^;v*^^-r;2)*><^. m 

[0 0 2 3] 

^ir-p^fi^JlCti, T;V^;V^lrov^Tt± Int. J. Biol. Macromol.. 1990, 12, 92 
-101 3^ if. -7 :r.::^;i/3^trov^T{i Macromol. Chem., 1990, 191, 1957-1965. Ma 
cromolecules. 1991, 24. 5256-5260. Macromolecules, 1996, 29, 1762-1766^ 
7i 7 ^->^lCOV>Tfi Macromolecules, 1996, 29, 3432-3435. Macromol 
. Chem. Phys., 1994, 195, 1665-1672^ if. HMJS'^t^lov^Tfi Appl. Enviro 
n. Microbiol., 1988, 54, 2924-2932. Int. J. Biol. Macromol.. 1990, 12. 8 
5-91. J. Polym. Sci., Part A, 1995, 33. 1367-1374. Macromolecules, 1994, 
27, 1675-1679. Macromolecules, 1998, 31, 1480-1486^ if . HS^-^JCov^ 
X\t Macromolecules, 1998, 31, 4760-4763^ if. >'^^y>5c^^cov^r (i Mac 
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9/ 



romolecules. 1990. 23,3705-3707. J. Chem. Soc. Polym. Commun.. 1990, 31, 
404-406. Macromolecules, 1992, 25, 1852-1857. Macromolecules, 1996, 29', 
^572-45Sl^ t'^^^^^W^^^'^'^i'^ Macromolecules, 1999, 32, 7389-7395^ 

[0 0 2 4] 

[0 0 2 51 

v;vnj^>-if-r AA^iLTiiH Kn:^vT;V* > ^i^^-y-V A A=S:fflv^;2, 

10 0 2 6) 

omtLXit. liKDi^'>r;v?5;y^-hCoA^»Ki:t. PHAfc-r^^^ 
-C^;S>'i^UV:Kni^i/T;v?&y-3:-->v>^--fe" (PHAS) ^m^f^^t-^^m 

HAS {«^MW^5>jftffifflmi-^ - i:^^fcB5^^o Li)>Lm'^<ommnmijm 

#«:5FIJfflLrPHAS<^^<5i=-«rmSIL (J. Biol. Chem., 1989. 264, 15298-1 
5303. J. Bacteriol.. 1988. 170, 4431-4436. J. Bacterid., 1988, 170. 583 

7-5847) . ■m^m.^^^h^itxm^'f'm^mm^i^m^^mmnx^^ (j. bio 

chemistry. 1994, 33, 9311-9320. Protein Expression Purif. , 1996, 7, 203- 

211) o tfz:^ftm<o-$s^M^BUBx-mm^fi^mmit. ^<ottm^^^m^ 
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[0 0 2 7] 

i: LTliPHAtT^^^j&^J: <^^ttTV^;|, T (Ralstonia) 
-V^i-:^ (Pseudomonas) M> ^U-^^^A (Chromatium) jl^7 y^:^u 
(Ectothiorhodospira) mt:ii]:^tb0^<<Dm^m^mif^^t^^m^^ 

r • Ji- b n 7 T (Ralstonia eutropha) ATCC176990 P H A S OMi^^^^M. 
L. -e-<?5&^A#-3^'>i V (Escherichia col i) ?Srf^i^LT^*L. 

^(Tj^^mtJ^^'bB^MOP HA S ^ttffiffl^LT. i^^m-^KSoM^.i: LT 

[0 0 2 8] 

b-C. i^J^i: L-C(i0t:^-tb6 0°C. L< til or^-*^ 5 0*0. 

L< ii2 QX^ii^h 4 or-e^f ^ <^^*^M$ bv^o ffi'^l^fi^^aT-eRJS 
%^T9C:i:^>nrtg'e-&o pHii:3:6^f> 1 2. §fi L< {iS^-fb 1 0^ $e>l::Sf* 
t < ti 7 «b 9 <OK"t?^f 9 ^ i: t Lv^o 
[0 0 2 9] 

f-^JiXx;VtC o A:6>^Ti^;VC o ASr^^-r^-KS«rW^^^*^'e§ 

S o 

>?.x;V«r^ffli-'S>o ^:^J^;^x;K^mi*WJx.tf. J. Am- Chem. Soc., 1973, 2 
2. 5829lwfBfc$tLTV>;5)o 

2b ^ (Int. Symp. Bacterial. Polyhydroxyalkanoates, 1996, 28-35) o 
[0 0 3 0] 
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Ut2] 

t 

CoA 

[0 0 3 1] 
[0 0 3 2] 

CoA^:^:3^;^v^/V(Tvyl'CoA) ► PHA 

I 

CoA 

[0 0 3 3] 

tuT v>:& >&^o /Co t fc c:<7) l3i^^T-S^RiSOJ|3l^(±^jS^rt t /c C 
o A^:t J^>^7";vo^»^0x.^ ^1 1 (i^v^o ^(Ofz^K P H A<^^E14tie: < 
, >f :^tf hnS'^:^i*T'f^mLfcPHA0 3;^ b{i#^#l3]^fliiic!&f>:r^^#^ 

[0 0 3 4] 
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^-v: 12/ 



[0 0 3 5] 




[0 0 3 61 

jfHI® et; ^ffi^&'ffc $ ^ ^ i: i: 3& ^ o 
[0 0 3 7] 

[0 0 3 8] 
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■ [0 0 3 91 

##fili (1) : 3 -^^-^VT'^v- bJ=-^>'i'-^>^-r;K7)-^^ 

TK-h-t?. |gj^L7f7 9;=^ncj3-e3.9gO^;VK7Am=S: 18ml OHJ^tK-v^'^ ^ 
^ytc^;&^bTm#t/v:fcCl5'\x 1 8 m 1 omTKviJ' u n ^ ^ VIC^IS t 

o ^S«rJ^/^'s^•V'-'>3>"t?^l)I^i^ #'fe:^-f;Vt^<^1.3gOm3-:^^V7^ 
h j:-^;vjc;;^7";v^#/Co C:tL^r'>'; :*y;V6 0 <0:* 7 A > ^9 "7 
^- (2 0 cmX<D 1 cm. > : f^m>3i-^>'V= 2 ! 1) -Cffi^L 

> il.-bll'fe-tr^-f >'Vt'cO0.60g<^^^3-^^V'7^^V- h^^^^^^-r^l'^r^t 

iHNMR (in CDCI3) ^4.20(q. J=7. IHz, 2H). 3.47(s. 2H), 2.27(s, 3H), 1.28 
(t. J=7.1Hz. 3H); 

13c NMR (inCDCls) ^201.06, 167.44, 61.52, 50.29, 30.32. 14.29 
10 0 4 0] 

##'^J1 (2) : 3 - 1 Fn^->rf-l^- h^^^'i^-^^^-r^K^'^^ 

^mVfz -7 =7 7.^=1 fti-e75. 6m g (}:>it^%\\.^'^%'f h A =Sr 2 m 1 <r>m,-^^ ^ 
J -}V\Z^is-\^fdmm:Wf^\^. -eci^S 2 OmgOS-^a-^vr^V-b^-^ 
;Vai;:^-r;V=£r2m 1 OjgiTKJ^^ 7 t/c^^**9>o < ii^iPtfCo 
J^i(i^ia-e 2 ^r^^TV\ -^(^#4 m 1 (r>i^^Wm L/io tl'^?#?^^:0-M4-^# 
v^'nn^i5^>-e2lllfflmL7t:^. W^-^^^^y^^ J^xm.'^X^. ^T-e^^ 
/N%i€l/-v3 >LT. Ifv^||'fe0:r'f;v4fe0 2 8 2mg03-li Kn^^v^^l^ 
- h*#7to C(D'fb'a-t>ONMR^^fe:l:*Ji^Ti::^'ro 
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iHNMR (inCDCls) $ 4,17(ci, J=7. IHz, 2H), 4.17(m, IH), 2.46(m, 2H), 1.2 
8(t. J=7.1Hz, 3H), 1.23(d, J=6.3Hz, 3H) ; 

13c NMR (in CDC 1 3) d 172.93, 64.28. 60.68, 42.91. 22.49. 14.18 
[0 0 4 11 

##'B^J1 (3) : 3 Kn#v":r^v- b^:*-'7ic::;vj^;^T-;K^^^ 

^ttt 2mmo 1 <^)^:f7iy-;V^i9>o < ^ tmiULtZo MU-^S om^W>W 
U mT6m 1 OJ3J^>^^'nn^^:^tc^^!SLyi:3-t: Kn^^/:/-^lx^ b 

y^iUx.. %M^^7^^±tftX-2 0ml o3%mmM?^*?^*nL/io 
?S?i4-'^^ t , 3 2 0, |^5fB:^7KT' 2 iim"^ v 

J^X-^m\^fzWi. W.BTX-J^^-^^l^-'y 3 > L-CjSit'feO:^--f ;V^<^ 5 3 2 m g 

e 0<DiJ^A^U'7h^yy ~ (20cmxa>lcm> it^ri^ti^^-^-^ : 1^ 
^i^;i.= 2 : 1) -efflMU ^5g^:^-f;VJbt<0 1 2 5mg03 -li Kn^~>-r 

iH NMR (in CDCI3) a 7.38(s, 5H), 4.33(m. IH), 2.83(m, 2H), 1.25(d, 3H) ; 
13c NMR (in CDCI3) <yi98.24. 134.90. 130.07. 129.69. 127.61, 65.23, 52.0 
2, 22.85 

[0 0 4 2] 

^^mi (4) : 3-11 Kn^vr^V- hC o Af-:^J^;^f-;^<5D'^^ 

/h$^?!f7;^^i::39.5mg<7)r3JC>Hf^ AA"^ h V ^J^^^O.Sm 1 O 1 0 0 
mM'; ^m55;;v->':7AJl«feL (pH8.0) tc^#LT^;&^L/i?#?Sttc, 9.8mgO 
3 - 1: Kn^v-y-'f-l/- h ^:a-"7 i^;VJ^;=^-r;^=l:0. Im 1 (7)T-fe V^VV 

mT!)^Lfzmwi^mmLfzo mwnMi^xsmmmif. 'AKo.i3mi<Diuv>m. 

^mMLfzo M^?St=Sr0.5m r(^>^j^^;vj^-T-;v-e3lil?5fe#U m&TX^^"^ 

j^'lx-va >LT3 0mMO3-li Kn^i/r-^V- h C o A"^:t 
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[0 0 4 3] 

##^J2 (1) : (R) -3-t. Kn^v^^V- h^.^^-^j^^-'^-i-^^x^KTj'g- 

m 

2.53gO t -"/^;v>^p«^^V'>';;VrJ^n7'f K^it7K>^^^-'^^>>VAT5 KIC 

•ei 5:9'it^LfCo ^\,zM7KP^^)^^^^^r^ Kl'?#»Lf^0.5gO (R) - 
3 - t Vu^i/^^U- h ^^jjpLTMzaT— Bfeit#Lfco ^'?0Lt::6 Om 1 
l&jf^:fem7K?r^J^x.^ : :H^*J^-'r>'V'= 1 : 3^?^-eo^ftai=S: 5 

Lfco c:tL^^^y-;u : f- h 9 1 Kn >'-7>= 2 : 1 1.5 g<D 

V A =Sr'^tp 10ml <^7K^?S^JDx.> ^2^-^— 5feti#LfCo 

Mfrc 1 Miimt?p H^rS.Oi^^^L. ;:^j.^;vj^--r;v : S 
Mj:--x;V'=i : 3?#?]^-e<^Jfttli^ sm^i^igbfco Jftai?^^ig^-^j5^^'>'i'-^ 

-e^i^^^ MffiT■eJ:^^^'^° V- V a K^^!^ LT 3 - ( t - ^ 

;V'> U ;v) V- h «:#/co 7JUiT% 8 7 Qmg(D3- (t - v p« 
->U;V) "/f^V— h 4 5 2mg<7)^:^-yi/— 6in 1 (^v^tJ'nnpt ^ >K 
'^ML. :itiK2m 1 (D-J^uu ^ ^>},z'SMLtiS 4 6 m g <^^^'>iJ' n-^:3e-> 
^ K^^inbm#m> ^za-Cl 0B#r^ti#L/Co 2 0ml (Di^J:.^ 

U^y^yy ^ - mW.WL\tb%mk^'^)'^'^^t^^^^» 'e330mgO3 
=S:2m 1 T-fe h V;HC^^t> Ml- 6 m 1 O 5 %7 .y<b7jC#^^tpT-t h ^ 

-^Cr^^l^^-l^T^Mk. ^JBETTrJ^/^4^°V-v3 >LT8 ImgO (R) -3- 
[0 0 4 4] 

##^?|J2 (2) : (R) -3 -t: Kn^i/y^V- b C o A-^:^J^:^-r;K^'g'fiS; 
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^-i^: 16/ 



[0 0 4 5] 

##^^3 (1) : 3 -^i-^yz-^w- 

tK^-C. |gj^L/i7 7 7.nct»-T?3.9gO^;VK9A^=Jr 1 8 m 1 <^|g^7Kv^^n 
n^tJ^ Vtc?§;6>LTti#L/S^C:;5-^. 1 8ml O^TKi^^ nn^ ^ >tc?tlSL 
/i4. 3 g <0 tf V >^ > ^ 2. 5 g <7) 7" n :^ ^ ;v n ^ K<7)v#?^ ^ M^^iJltT'e ^9) o 

8 0 m 1 om^fc^^ y -;Hf'T'^»KL/ie Cl<7)^-m<k^«<^l^^*^^SI^^ 
^^/co ^^=S:^/^*s^'l^-'>3 ;V)fcJt<^1.7g<^m3 

yy^- (20cmx<Dicm. •^^?i^}i^^-9->' I l^^j-^;v= 2:1) -effi 
ML> ^-L^^■e:t^;^^l:fe<^o.50go*li!l3-^^v^^*v^- 

IHMIR (in CDCI3) 8 4.19(q, J=7.1Hz, 2H), 3.40(s, 2H), 2,58(q. J=7.2Hz, 
2H), 1.28(t, J=7.2Hz, 3H), 1.08(t. J=7.2Hz, 3H) ; 

13c NMR (in CDCI3) <y203.48, 180.07, 61.33. 49.03, 36.32, 14.13, 7.56 
[0 0 4 61 

##^J3 (2) : 3 -H Kn^v/s'i/i/- baif-;VJi;^x;^cO'^^ 

MM X^fz-yyT. 3 ttJt?75. 6m g OTK^^b^ -^^"^ > V "i^ A =1: 1 m 1 (^^tK^ iJ' 
y-;^^C^:6^Ly^:^?g[S:^t^^L^ -e-C:^2 8 8mg0 3-:^-^V/^*l^V'- 

^^ti^tar- 2 ^^fi^v^ -?-<^m2m 1 <D7X^^t)PL/io ti'^^?^^:^-^^"^^ 
U >^i5'^^p{^5'>-t?2|lI}^a^L7^:^^^ ic^-^iJ^^ A'e^:^U ^JETT-J^ 
7t^l/«-v3 >LT^ ^v^|f^<7>:e-^;V^^0 2 1 2mg<503-li Kn^i//^l^V 
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iHNMR (in CDCI3) 8 4.17(q, J=7. IHz, 2H), 3.94(m, IH). 2.45(m. 2H), 1.5 
7 (in. 2H), 1.27(t. J=7.1Hz, 3H), 0.96(t. J=7.3Hz, 3H) ; 
13c NMR (in CDCI3) (5173.30, 69.64, 60.91, 41.46, 29.77, 14.40, 10.07 
[0 0 4 7] 

##M3 (3) : 3-ii Kn:^v/ti^v- h^:t7i-;i/^;^T-;K0'a-^ 

7X±-e^:^Lfc-7^>^3Pft?3m 1 (DMTl^i^^^^^^y^UWL. -e^^i 

^ttrimmo 1 <^f-J*-7cty-;i^<Srt9)o < tmiiWLfZo ^M-^S O^mtm 

'^Jnt/io R^DiiTLC-e^-iJ'- t/io -T (7)71-8-?^^* 1 0 m 1 <^>^^i^ n n ^ 
>*SPx.. ^?ai&^7&^jJitr$T'l Om l(^3%mm^TS^^^SPtfCo ti-^^^^S* 

A T*^J^ Lf^m. ^ffiTT'Ji/N^i^' V 3 > LTjt^-feO:^ ^ ;K1^C7) 2 5 8 m g 

6 0<^:*'7A^n-7>^7"7'f - (20cmX«i>lcm^ IWp 
^aL^;l/=2 : 1) -eJl^^L, Mm^^ ^ )^Vt<D 4 A m g<D 3 -\l Vu^Z^^^l^ 

-e o<b-^t? o N M R ^ j^T tc^-r o 

iH ^]MR (in CDCI3) ^ 7.39(s, 5H), 4.04(m, IH), 2.82(m, 2H), 1.60(m. 2H), 
0.98(t. J=7.1Hz, 3H); 

13c NMR (in CDCI3) (5198.30, 134.67, 129.83, 129.46, 127.31, 70.04, 50.0 
3, 29.67. 9.96 

[0 0 4 8] 

##^J3 (4) : 3-li Kn^'>/N'W-hCoA^:t^^"r;vO'g-^ 
/h^^Jilf^T.m^l 9mg<^3J^>^fW'AA-^h';'i7AJg=£-2m 1<7>1 0 Om 

M')ymij')'yAmmw. {v^Yiz.Qi) \,zmw\^xm^Lfzmmz.^ 42mgo3 

tyJ:?§^=Sr^ilpLfCo «6mi^lSL"^3I^F^iglt> >fcic0.53m 1<^ 1 MU 
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o 

[0 0 4 9] 

^ b :::: T • ^i-- h n 7 r (Ralstonia eutropha) ATCC17699<^'>'/ A D N 
A^-hUmmmE c oRI tSma im>T- (lljSkbp) ^^89aiL.> pUCl 
SiZi^U'-^y^LXPliA^^mm^iii'T' (PHAS) =^-&tf7'7>^ ^ Kp T 
1 3 0 5^^#tfCo m^pTI 305 0NotI-Stu I ©fJt (1.6k b p 
) pTI 3 0 5=S:7"vyV'-hi:LrTfB2S07'^'Tv--ePCRlcj;l) 
liipSL/iDNAcOB amH I - NotlBfr-lt (140bp) ^iJ'iJ'-pQE 
3 0 (^rr^ttM) <^)BamHI tSma I||f>^-<^3m«^^i'^LT7-f^*- 
^/^>U. T'^;^^ Kp QEREC^P^L/Co ^:tt=gr:^J^BBL 2 1 (pRE 
P4) tcSALT. ^^POT<7):;'cmmBL 2 1 (pQEREC) HmVtZo 
^(Di^mm^mOm l cOLB:^*^^'. 3 Or-ei 6B#Fh1:^«L> 

s) -PhaC (N*ict:7.^v>:^^6 W*P^ttTV^;|>) «r#M6«Jt' 9 A 
P8Sl*^-ii:/zo ^ ^ry*-Jl^^m^^X (His) -PhaC^'^mt> ^ 

*ff^t^^t«!i^^^ LT 1 0 m g ^mzo mm<O^^Miit SDS-PAGE-e65 

[0 0 5 0] 

PGR (D^^ 

-feVJ^T^^'Y v«- : AAGGATCCATGGCGACCGGCAAAGGC 
GCGG (BeM#-^l) . 
7>^-b>;^7'7V- :tgcagcggaccggtggcctcggcc 

TGCCC (ifi^iJl=^2) > 

(9 4'C4 5#^ 5 8^3 013?. 72'C60#') X 3 0 -9- 
[0 0 5 1] 
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mmmi ( (r) -3-iiKn^->'/^v-h) <om^ 

5 m 1<^)1 0 OmMV V^:^ V -^7 A^?£tC0.015m g<^^^4-^JnLTMza-e 
:l:HZ 5m I <D 1 mUC o Ai- ^ ^l^Wit^ 0.5m 102 OmMS-t Kn 

^v-r^v- h^^"7i-;vj^;^T-;i^^?S[ (i o omMU v^*'; ^J^mWitr 

KJB^'tfZo ^^K^<DmWL^ 2 0ml cO^^-9->-e3 lll^^b> lEtC 1 Om 1 <^ 
?i^ii-7^;i/iJ'-^3tLfcm, 3 0 0ml <^^i5'y-;Ht«tCfi|TLT2 4mmmW: 

Lfzo ^rnvtztt^^^y ^ -^Mvxmuv. m^^^^-^nmL. 0.4 

mg<D^°V ( (R) -3 Kn^^v-T'f-V- ^^fZo (-"KU^^l^ 
>m^<7)GPC) {±Mw=970000-e^ofCo -eo^b-^J^t^NMR^^M^^rJiJ.T 

iH NMR (in CDCI3) (5 5.26(m. H). 2.53(m, 2H). 1.25(s, 3H) ; 
13c NMR (in CDCI3) «5169.53, 67.99, 41.16. 20.15 
[0 0 5 2] 

itmmi ( (R) -3-Vi Kn^v:/f-v- h) <om.^ 

5m I Ol 0 OmM'; V 'y M.'SUK0.015m gOmm^^T^lJULXM^X' 

C:^:i3 5m 1 <^lmMC o A"^ h V ^ AmWi^^^L-foi^MV. ^hK3 O'CX 

2 4mmKJB^'^tzo :ki^^<7)mw.^2 om\<D^^-^>x3mmwi-L. mt-i 

Om 1 Oi^nn.i^;VAtr'^?^4'<^^^tJ^*ftJil> MULfzo CltL^r 3 0^19 ^IL 
^Co jatol^t±:7'f ;V'iS'-;5itLfv:#:x 3 0 0ml <D^ ^ y -)\^fpKmTLX 2 4 

[0 0 5 3] 

^W!I2 : ( (R) -3-11 Fn:arv-7'^V- h) Ofi-g- 

5ml<^l 0 OmMi; A^^Kt'0.015m g<^)^^^i^SnLTMzat? 

^<m^Lfzo mwMm^m<m^^nmi^^tvxmm.um^3 orn-f^-^. 

C:^ltw5m 1 0 1mM3-t: Kn^v"/-^V- hC o A^Tgii:. 0.5m 1 <0 2 0 
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mM3-t: Kni(r'>":^^l^~ b'^^7i^;V^J^x;l'?#^6t (1 0 OmUV ^MfJ 

^MLtio IPbmmiy ^ -^MLfz^k. S O Om l <D:i^ y-JVfpKMTL 

X^ML. 0.3mg<^'-KV ( (R) - 3 -li Kn^vy-^V- h) ^#7to 
[0 0 5 4] 

imm2 ( (R) -3-}^v^'a^z/y^]y-y) <ds^ 

5m 1 Ol 0 OmM'; U A 0.015m g<7)^^«:»LTm7at? 

X:i:2 4mf^RB^'tfZo ^A\iZ:i<DmWL^2 omi<D^^^yx-3mm^L. je 
ici Om 1 Oi^nnj^;VA-e^flK4' <^^^%=lrft&ffl> ©ilXL/io -T^^ 3111^19 
^L/^o JftmT^fi^^ ^ViJ'-^^lLfd^^ 3 0 Om 1 <D;^ ^ y -)V^I,zmTVX 

0.2mg<D^V ( (R) - 3 -H Kn^vT*^ V- ^Wfzo 
[0 0 5 5] 
Jtic#!l3 : 

5m 1 Ol 0 OmMV V -^7 A^?^tC0.015m g O^^^^iD LTMia-C 

J:<ii#b/::o m#5iiK=&^<mr^5g^i::mi:Lr?#^2aSt=l:3 orici^-t)^ 
iCltcO.Sm 1 (D2 OmM3 -l^ Kn^->:7'^ 1/- h "7 a^^;V^;^T-;V^?l^ 
(1 0 OmMV >'^* V •>A^?iKtT-fe h-=^ h V^K^ 1 : 1 ^^"U 
■f^^lnits ^hK3 0X:X2 AmmBUB^^fZo ^tCCl<^^^tr2 Om 1<7)^ 
^•9-:^-e3liI^^L> Mt^l Om 1 <^^nn.i^;VA-e^?e['l3(7>^^tf?:Jftai. HI 
iRLfCo itt=^3Ii]#.«9igL7to ittffi?^{i-7^ ;^^-^^tL/i^t^ 3 0 0mlO 
p<iS^y-;Vc|3i;7gTLT2 4Btr^Sfe:gU/Co L.;&^tz«tf{i#'btt^^^oy^:o 
[0 0 5 61 

mMn3:^') (3-t Kn:aE^i//tvu- b) 
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#02 0 0 3-0 9 4 8 8 1 ^--J : 

5m 1 <^ 1 0 OmMV V^:* U A^?g[lc0.0i5m g <^0^*^iP LT^ia-e 

R, S) - 3 - li Kn^v/^Vl^- hCoA^. 0.5m 1<^2 OmM3 -li Kn 

^ h r. b i; ;V60 1 : i mWii^mm) L-fo^Jn $ ^ icMS-e 2 4 NfF^K 
]B^^tZo ^^K:L(DmW.'^2 Om 1 0^^-9->t?3liIi5fe^U Ml- 1 Cm 1 <7)j^ 

ity ^ )V^-:bMLtz^. 3 0 0ml (O^ ^ y -)l^^KmTLX 2 4^K2&eb 

fzo ^^Lfzumm^y ^ ji^^-^^Lxmuu m^n^nx^mL. o.sm 

g<^5^°'; ( (R) -3-11 Knilrv/N'I'V- h) ^tff^o '€-<^^b^tK?5NMR^ 

iHNMR (in CDCI3) 5 5.12(m. H), 2.56(m. 2H), 1.53(m. 2H), 0.81(t, 3H) ; 
13c NMR (in CDCI3) 5169.71. 72.26, 39.17, 27.23, 9.76 
[0 0 5 7] 

Jtic^J4 (3-11 Kn^i/yN'W- h) (DM^ 

5m 1 <^ 1 0 OmMU V A^?^tI0.015m g<^^^^^in LT^ia-C 

x<tmLfzo mwMm^m<m^^mmi^mtLX5mi<DimM (r, s) 

-3 - t Knilrv/N'VV'- b C o A^^^t-fo^iPL^ $ic>frwMia-C2 4Bf^^ 
jS^-lirfCo •^tcCO^?^:^ 2 0ml O^^'^Z^X smm^L. '^Kl 0m\O^ 

(i^-f ;^^-^^iLfc^^^ 3 0 0ml ^ ^ '-;i^'t'lc:flgTLT 2 4l^ilScfiL 
;^^L.fcet^!|^^-7'f ;ViJ'-;5itL-riililXL> K^^:^1II'C^^U o.im. 
g(D^V ( (R) -3-Vi Knd[-v7^1/V- ^^yiio 
[0 0 5 81 

nmm4 : (R) -3-11 Kn^v-r^v- b-^:t7i-;vj^J^"r;v56^'b'i?'; ( 

(R) -3 -11 Kn:arv7*f-V- b) 69*^ 
5m 1(^1 0 OmMV V C^A^ji^ (pH7.5) ^ ImMCoA^h'; 

^A^mwiKo.oi5ms<omm^m-mLxmm.um^3 o'Ciz^%mwLfzo ^ 

O±tci0mM (R) -3-t Kn:3e->:;^^V- h^:t7jc^;VJi;^T-;V'=Sr5m 
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Lfzo ^mLfzit^s^^v ^ )i^^-^MLxmi^v. M^^m^x^mu 1.5 

mgO^V ( (R) - 3-11 Kn^-^y^V-- h) ^ntzo (^VJ^^V 
>^#<7)GPC) (iMw = 1070000T'^>o;^Co ^7t. &L/iC o A(7)^:^ai;^ 
X Mb 3til<^SfSliI^^{i3. 4|pl-e^ ^ o 
[0 0 5 9] 

itmms : (R) -3-1:1 Kn^i/T*^!^- oA^:t«x;V36^'c>'-K'; ( ( 

R) - 3 -li Kn^vy^l/- c^S-^ 

5m 101 0 OmM'; h V -i^A^?]^ (pH7.5) . ImM (R) -3- 

t: Kn:^>'-r-^V'- o A^:tJ:-;^"r;v^?gtlC0.015mgO®§^^£:m*nL-r^ 

m^m^s ovKU%mwLfzo w.w^mt:m<m^^mmKmiiLx. 3 or 

t?2 4Bfr^^S$-ii-/Co Kic^mt::-^^-9-^®'^^*t. ^tCTK^^^^J-^ 5 m 1 O 

^^uu:^)VAxmwi^<D^mm^mmLfzo ^fii:2mm^i^Lfzo iJkmmmt: 

y ^ }\^^-^^Lfz^. 2 0 0ml (O;^^ J-)V^\,zmT'LXAX:X2 4I^^SSr 

m.\^fzo ^^x^tz^mu^y ^ )^^^ -^mvxm^\^. m^^^mx-^^L. o. 

4mgc7).i^i; ( (R) -3-K Kn^v^:7^^l/- h) ^^fzo 
[0 0 6 0] 

Jtt!tM6 (R) -3 Kn^vr^l^- ( ( 

R) -3-ii Kn4rv:^-^i^- h) (om-a- 

5m 1 <7) 1 0 OmMV h U 'j7Av#?^ (pH7.5) IdQ. 015m g (7)^^^^ 

i)nLT^Tg2ajg^3 0*CtC'(i*,^t#L7to -eo±tclOmM (R) -3-liKn 

^m.^m<m,^^mmmtvx. z ox:x2 AnmmB^^tzo ujb^k^^ 

^ym^U^X^. ^^Kim^ii^hbm l (0^uxiy!r^)VAX'mWL^<D^ima^m^ 
LtZo ^M2mmL^i&\^fZo llA^mWi^y ^ )^^-^^M\^i'z^. 2 0 0mlC5 

j-)vx^KmTLXAx:x2 Ammm.\^fzo Tmrnimm^f^^^ij^ofzo 
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[0 0 6 1] 

PHAOM3t:^-St::i3V>T. -rvtfVn (in vitro) 
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SEQUENCE LISTING 

<110> SHOWA DENKO K.K. 

<120> Method for Producing Polymer by Enzymatic Reaction 
<130> SDP-4539 
<160> 2 

<170> Patentin version 3. 1 

<210> 1 

<211> 30 

<212> DMA 

<213>. Artificial Sequence 

<220> 

<223> sense primer 

<400> 1 

aaggatccat ggcgaccggc aaaggcgcgg 30 

<210> 2 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> ant i sense primer 
<400> 2 

tgcagc^ac cggtggcctc ggcctgccc 
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100081086 
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100117732 

m:^#f^EH3«A?^Br2Tg2#6-^ 
100121050 

mMfl54'*E0*mA?f^Br2TS2#6-^ 
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ffiiE#-^ ffiSEiNF2 0 0 3 - 3 1 1 1 3 3 9 



